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Abstract  
In April 2014, Snohomish County purchased Hooven Bog, a 37 acre peat bog, for preservation.  The bog 

is now managed by the Snohomish County Parks and Surface Water Management (SWM) Departments.  

Since bogs are unique systems characterized by a specific plant community and chemical conditions, 

SWM decided to collect water quality samples to develop a baseline of the current chemical conditions 

of the bog.  The baseline sampling program stratified the area into four primary features: the lake, the 

sphagnum mat, the east moat, and the west moat.  Surface water from each of these features was 

randomly sampled for parameters that typically define peatlands, including pH, alkalinity, hardness, 

calcium, magnesium, and nutrients.   

SWM was able to establish a statistically significant water quality data set for the main surface features 

within the wetted zone of Hooven Bog.  The County feels comfortable that the values reported in this 

study are statistically significant and represent the conditions of the bog during the sample period.  

Values. The Hooven Bog results were compared with findings from other studies conducted in Michigan; 

King County, Washington; and Alberta, Canada.  The results were found to be qualitatively comparable.  

Future monitoring will likely be conducted following major management actions, or every 5-10 years to 

monitor for changes that indicate increased impairment or restoration. 
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Introduction  
Peatlands are relatively rare in Western Washington. Inventories of peatlands have not specifically been 

conducted in Snohomish County, but previous inventories in King County show that sphagnum 

dominated wetlands only make up approximately three percent of the wetlands in King County (King 

County 2001).  This can likely be contributed to the specific conditions by which peatlands require to 

form and the heavy impact they have received from land use changes and peat mining over time. 

In April 2014, Snohomish County purchased Hooven Bog, a 37 acre peat bog, for preservation. The land 

surrounding the bog had been slated for development, which would likely have provided added stress 

on the existing bog.  The bog is now managed by the Snohomish County Parks and Surface Water 

Management (SWM) Departments.  Since bogs are unique systems characterized by a specific plant 

community and chemical conditions, SWM decided to collect water quality samples to develop a 

baseline of the current chemical conditions of the bog.  A separate bog management plan is being 

developed and is focused on the vegetative conditions of the bog. 

The baseline sampling program stratified the area into four primary features: the lake, the sphagnum 

mat, the east moat, and the west moat (Figure 1).  Surface water from each of these features was 

randomly sampled for parameters that typically define peatlands, including pH, alkalinity, hardness, 

calcium, magnesium, and nutrients.  The water level in the bog was also measured in the east and west 

moats, and the elevation of the road bisecting the bog was measured on the south side.  Sampling and 

measurement were conducted on a monthly basis beginning December 2014 and ending November 

2015. 
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Background  
 

Site Description  
Hooven Bog is located east of 75th Avenue Southeast between 238th Street Southeast and 242nd Street 

Southeast, and west of Crystal Lake.  The County owns approximately 37 acres of land which includes 

the approximately 25 acre peatland complex, a forested area south of the peatland, and a house and 

abandoned pasture to the west.  Within the peatland complex there are four distinct features, a 

sphagnum mat, a lake in the center of the mat, a moat surrounding the sphagnum mat, and a moat on 

the west side of the complex that is separated by a road bisecting the complex.  For the purposes of this 

report the peatland complex will be referred to as Hooven bog or Bog. 

 Hooven Bog sits in a depression at approximately 390 feet in elevation.  The site is underlain by Vashon 

Glacial Till and is considered very poorly drained.  Groundwater maps (City of Woodinville 2007) show 

that groundwater is present at approximately 315 feet in elevation, which is lower than the bog, and 

flows in an east to west direction into the Little Bear Creek Watershed. 

Surface water enters Hooven Bog at the northwest corner via a natural drainage path that appears to 

collect drainage from the north near 75th Ave Southeast.  This water is discharged into the West Moat.  

The second primary source of surface water enters Hooven bog at the south east corner via a 

stormwater drainage outfall servicing residential properties in Snohomish and King Counties south of 

the Bog.  The remainder of the contributing water comes from the surrounding landscape and 

precipitation.  The Bog has one surface water outlet to the Northeast which contributes to the Bear 

Creek watershed via the Little Lake/Crystal Lake complex (Figure 1). 
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Figure 1 Location Map 

Road 
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Peatland  Chemistry  
Bogs and fens are the traditional descriptive range of peatlands discussed in literature.  Figure 2 taken 

from Zoltai and Vitt 1995 is a very good representation of where bogs and fens lie on the gradient of 

water saturated vegetative landscapes.  In short, bogs tend to be more sphagnum dominated peatlands 

that have lower pH values and are base-poor, while fens can range from poor fens to rich fens (King 

County 2001).  Poor fens tend to be very similar to bogs in that they are sphagnum dominated and may 

have chemistry values in or just above the range of bogs, while rich fens tend to be more neutral to 

basic and are dominated by sedges and grasses (King County 2001).  Both fens tend to be more moss 

dominated with bogs and poor fens being on the lower end of nutrient availability, production and 

vegetative decomposition.   

Figure 2 Peatland-Wetland Characteristics 

 

(Zoltai and Vitt 1995) 

Identifying the differences between bogs and fens can be a complex and imprecise process.  King 

/ƻǳƴǘȅΩǎ нллм ǇǳōƭƛŎŀǘƛƻƴ ǘƛtƭŜŘ ά/Ƙŀracteristics of the Low-Elevation Sphagnum-Dominated Peatlands 

ƻŦ ²ŜǎǘŜǊƴ ²ŀǎƘƛƴƎǘƻƴΥ ! /ƻƳƳǳƴƛǘȅ tǊƻŦƛƭŜΣέ ŀƭǎƻ ƪƴƻǿƴ ŀǎ ǘƘŜ ά.ƻƎ .ƻƻƪέ ǇǊƻǾƛŘŜǎ ŀ ǾŜǊȅ ƎƻƻŘ 

discussion on the differences between bogs and fens and the complexity of describing and identifying 
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the differences.  In general pH is one of the primary characteristics in defining sphagnum dominated 

peatlands. Table 1 ƛǎ ǘŀƪŜƴ ŘƛǊŜŎǘƭȅ ŦǊƻƳ YƛƴƎ /ƻǳƴǘȅΩǎ .ƻƎ .ƻƻƪ όнллмύ ŀƴŘ ǇǊƻǾƛŘŜǎ ŀƴ ŜȄŎŜƭƭŜƴǘ 

summary of the pH gradient between bogs and poor fens. 

 

Table 1 pH Distinctions between Bogs and Poor Fens 

King County (2001) 
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There are multiple processes that affect the chemistry of peatlands, which include (City of London and 

Upper Thames River Conservation Authority (2009) : 

¶ Cation-exchange by living sphagnum and peat 

¶ The chemistry of atmospheric precipitation 

¶ The net biological uptake of ions by vegetation 

¶ The oxidation and reduction of sulphur compounds  

¶ The production of soluble organic acids by sphagnum and other plants 

¶ The hydrologic regime 

The City of London and Upper Thames River /ƻƴǎŜǊǾŀǘƛƻƴ !ǳǘƘƻǊƛǘȅΩǎ όнллфύ {ƛŦǘƻƴ .ƻƎ 9{! 

/ƻƴǎŜǊǾŀǘƛƻƴ aŀǎǘŜǊ tƭŀƴ ŀƴŘ ǘƘŜ YƛƴƎ /ƻǳƴǘȅ ά.ƻƎ .ƻƻƪέ όнллмύ ǇǊƻǾƛŘŜ ŀŘŘƛǘƛƻƴŀƭ ŘŜǘŀƛƭ ƻƴ ǘƘe 

processes bulleted above.  Since this detail is available from these two references this report will not 

summarize these processes. 
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Sampling Design 
The primary goal of the baseline sampling design was to establish a statistically significant baseline 

water quality data set for the main surface features within the wetted zone.  These features include: 

¶ The sphagnum mat (Mat) 

¶ The eastern moat (East Moat) 

¶ The moat around the road corridor (Road) 

¶ The western moat (West Moat) 

¶ Lake 

Additional objectives to this sampling strategy included: 

1. Sampling the water column within the lake to observe vertical conditions 

2. Conduct water surface elevation measurements for the period of study to identify the degree of 

water fluctuations and the connectivity between the East Moat and the West Moat. 

 

Mat, Moats, and Road Baseline Sampling  
It was hypothesized that each of the four features represented a somewhat distinct chemical condition.  

As a result randomized sampling strategy was employed so that results could be grouped by feature to 

improve the representativeness and significance of the data.  The potential sample locations were 

selected by overlaying a 100 foot by 100 foot grid over the entire area with a centroid in each square (      

Figure 3).  Samples were collected within each square as close to the centroid as possible. Monthly 

sample locations were randomly selected using a random number generator.  Four samples per feature 

were selected to be sampled for the Mat, East Moat, and West Moat.  These samples were composed of 

a single grab sample per square.  At the Road, two sample points were randomly selected per sample 

event, and at each point four grab samples were collected at 10 feet and 25 feet from the road on the 

east and west side of the road. 

In addition, attempts were made to collect samples at the northwest inlet and the outlet throughout the 

sample period.  The inlet to the southwest was not sampled since the water entering the complex was 

discharged via a storm sewer pipe under bog water level.
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      Figure 3 Hooven Bog Monitoring Locations 

 


































